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later and more accurate experiments have been made, and the
result generally accepted now is that
1 B.Th.U. = 778 ft.-lb.
and 1 pound-calorie = 1,400 ft.-lb.
 19.	Changes of State in a Gas or Vapour.—The state of a
gas or vapour may be altered by giving heat to it, or by taking
heat from it.   The state may also be altered by compression
or expansion.   Any of these processes will bring about changes
in one or more of such properties as—volume, pressure, tem-
perature, internal energy, specific heat.    These properties are
related to one another in various ways, and the two most
important of the relationships are called Boyle's Law and
Charles' Law.
 20.	Boyle's Law.—Boyle's Law states that if the tempera-
ture be kept constant the volume of a mass of gas will vary
inversely as the pressure.
In symbols—
PY = Constant
(for constant temperature).
 21.	Charles' Law,—Charles' Law states that if the pressure
be kept constant, equal volumes of different gases increase
equally for the same increase in the temperature ;   also, that if
a gas be heated under constant pressure equal increments in
its volume correspond very closely to equal intervals of tem-
perature.
 22.	Absolute Temperature.—It is found by experiment that
the amount by which the volume of gas expands when its
temperature is changed by one degree Centigrade (the pressure
being constant) is -^r^rd part of its volume at 0° C.    If this
proportion held rigorously for all temperatures, however low,
it would follow that at a temperature of 273 degrees below
0°C. the volume of the gas would be zero.    The temperature
of — 273° C. is therefore called the Absolute Zero, and tem-
peratures reckoned from this zero instead of 0° C. are called
absolute temperatures.   Thus the boiling point of water is called
either 100° C. or 373° C. (absolute).    When using the Fahren-
heit scale the number 459 should be added to the ordinary
Fahrenheit temperatures to bring them to Fahrenheit tern-

